The common method for synchronizing oestrus in brushtail possums is by removal of their pouch young (RPY) 
Introduction
In New Zealand, the number of brushtail possums (Trichosurus vulpécula) has escalated following their introduction in the 1830s, to an estimated current population of [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] The female brushtail possum is monovular (Tyndale-Biscoe, 1955) and seasonally polyoestrous (Tyndale-Biscoe, 1955;  Lyne et al, 1959; Pilton and Sharman, 1962) . The oestrous cycle lasts for [24] [25] [26] days (Hartman, 1917; Tyndale-Biscoe, 1955) , with a follicular phase of [8] [9] [10] days and a luteal phase of [16] [17] [18] days. Gross anatomy of the female genital tract includes the cul-de-sac which consists of a median vaginal canal with two lateral canals attached dorsolaterally on either side. Two uteri, each with a separate cervix, extend from the anterior end of the cul-de-sac and lead to the Fallopian tubes and adjoining ovaries (Hartman, 1917) .
Removal of pouch young (RPY) has been the traditional method of inducing and synchronizing oestrus and ovulation in possums (Pilton and Sharman, 1962;  Tyndale-Biscoe and Rentree, 1987; Rodger and Mate, 1988) , and animals report¬ edly return to oestrus 4-10 days later. The day of oestrus following RPY has often been estimated by the appearance of cornified epithelial cells in vaginal smears (Hartman, 1917; Pilton and Sharman, 1962) , using an approach similar to that used in many eutherian species (for example Restall, 1966; Breed, 1967 and the late luteal stage (n = 3). These stages were identified by laparoscopie examination. The early follicular stage was defined as the time following RPY but before emergence of the 'presumptive' preovulatory follicle, and late follicular stage when a preovulatory follicle was present. The early and late luteal phases were defined as < 9 days after ovulation and > 9 days after ovulation, respectively. Immediately after the animals were killed, the vaginal cul-de-sac and uteri were removed, trimmed and weighed.
Progesterone radioimmunoassay
The assay used to determine progesterone concentration, described and validated for red deer (Asher, 1990) The intra-assay coefficients of variation were 7.4% for the low control (1 ng ml" :), 6.9% for the medium control (5 ng ml"1) and 6.5% for the high control (10 ng mP1 all animals (Fig. la) . Over this period, the cul-de sac and uteri increased progressively in size and the extent of vascularization of these tissues also increased.
Late follicular phase (days 2-13). Presumptive preovulatory follicles were first identified at this time (Fig. lb) . These ranged in diameter from 3 to 6 mm, and their surfaces were highly vascularized. Other small follicles (1-4 mm diameter), both healthy and atretic, were observed in all animals at this time.
The cul-de-sac reached a maximum size and became highly vascularized. The uteri also became swollen, vascularized and reddened (Fig. le) . A distinguishing feature of impending ovulation was the development of a concentrated area of vascularization at the apical pole of the preovulatory follicle (Fig. Id) .
Ovulation (days 7-18 The interval from RPY to ovulation ranged from 7 to 18 days. In the majority of these animals, the cul-de-sac was first observed to enlarge on day 2 and the uteri on day 2-4 after RPY (Fig. 2) . Preovulatory follicle emergence was first observed predominantly between day 6-8 after RPY and the majority of ovulations occurred between day 10 and 14 after RPY.
In those animals that failed to ovulate, a large, healthy follicle (>2.5 mm diameter) was observed during the laparos¬ copy period in 11 of 40 animals. In all 11 animals, the presence of these follicles was associated with enlargement of the cul-de-sac (Fig. 2) . In all instances, these follicles became atretic and the tract regressed in size before completion of the laparoscopie study. In a further 16 animals, a medium-sized, healthy follicle (1.5-2 mm diameter) predominated and in four of these, enlargement of the cul-de-sac and uteri was observed (Fig. 2) (Fig. 3a) . In contrast, follicles that had macroscopically been defined as atretic (Fig. la) showed extensive nuclear fragmentation and cell shrinkage and the layers of granulosa cells were irregular (Fig. 3b) .
Follicles defined as presumptive preovulatory structures (Fig.  lb) were found to contain a large oocyte, surrounded by an intact zona pellucida (Fig. 3c) (Fig. 4) (Clarke and Doughton, 1983) . Animals in this study were subjected to halothane for only 5-10 min per laparoscopie examination, so it is unlikely that follicle develop¬ ment would be affected. Stress imposed by restraint during pro-oestrus has been shown to suppress the preovulatory gonadotrophin surge in rats partially or completely (Roozendaal et al, 1995 (Peterson, 1986 
